Sympathetic dystrophy is a clinical diagnosis made when any four of the seven symptoms and signs shown in Table 1 are present. 1 The diagnosis is confirmed by symptomatic relief after diagnostic sympathetic blockade. 2 This condition is not uncommonly associated with osteoporosis,3 the mechanism of which is unknown, however, it is believed to be related to the immobilisation of the affected limb. 4 Thus, following effective symptomatic relief of the sympathetic dystrophy, the osteoporosis would be expected to resolve. Apart from an anecdotal report by Hannington-Kiffi there has been no report of reversal of the osteoporosis associated with sympathetic dystrophy. This paper describes three patients who had sympathetic dystrophy with radiographic evidence of osteoporosis which recovered after sympathetic blockade.
CASE REPORTS
The first patient was a 53-year-old woman who had sprained her left ankle 12 months previously and was referred for sympathetic blockade because of symptoms and signs of sympathetic dystrophy. X-ray revealed "gross patchy osteoporosis of the bones of the left foot". Conservative therapy, with simple analgesia, splinting and physiotherapy had failed to relieve the pain and the other symptoms and signs of sympathetic dystrophy. This patient continued to walk during this 12-month period, but favoured her left foot. diagnostic left lumbar sympathetic block was performed using the technique of Mandle, in which 10 ml 0.25070 bupivacaine was injected around the lumbar sympathetic chain via needles at the second, third and fourth lumbar vertebrae using an image intensifier. 6 Effective sympathetic blockade was confirmed by an increase in skin temperature of the foot and a loss of plantar sweating. 6 Six hours' pain relief followed the diagnostic sympathetic block. The following week a left chemical sympathectomy was performed using 1.1 ml 10070 phenol in Conray 420, using the same technique. Successful sympathetic ablation was confirmed by a rise in skin temperature and a loss of plantar sweating. The symptoms and signs of sympathetic dystrophy did not reappear during the follow up period of eighteen months. Over this period, X-rays showed resolution of the osteoporosis.
The second patient was a 50-year-old woman who had an avulsion fracture of the navicular bone in the right foot. Over a period of nine weeks she developed the symptoms and signs of sympathetic dystrophy with radiographic evidence of "spotty osteoporosis of the bones of the right foot". This patient walked with the A history of local injury.
2.
Persistent pain -generally not confined to a peripheral nerve distribution.
3.
Hyperaesthesia -in a similar distribution.
4.
Oedema.
5.
Hyperhydrosis.
6.
Colour changes -cyanosis or pallor.
7.
Radiographic evidence of bone demineralisation (Sudeck's atrophy). help of a stick over the nine weeks. A right diagnostic lumbar sympathetic block with 10 ml 0.50/0 bupivacaine, using the technique as previously described, relieved her pain for about 12 hours. A right chemical lumbar sympathectomy with 2 ml 100/0 phenol in Conray 420 relieved her symptoms. During the follow up period of 11 months there was no recurrence of the sympathetic dystrophy and there was radiographic resolution of the osteoporosis.
The third patient was a 41-year-old man who developed classical sympathetic dystrophy in his left foot six weeks after a left lateral meniscectomy and was unable to put his foot on the ground. Simple analgesia, splinting and physiotherapy failed to relieve his symptoms and signs. Six months after the meniscectomy he was referred for sympathetic blockade, at which time he had radiological evidence of osteoporosis ( Figure 1 ). Sympathetic activity7 was assessed before and after diagnostic left lumbar sympathetic blockade by measuring: (1) skin temperature with a thermister on the dorsum of the foot; (2) by venous occlusion plethysmography; and (4) the ice response of foot blood flow by venous occlusion plethysmography. Using the technique previously described 2 ml 0.5% bupivacaine was injected via needles at each of the lumbar vertebra 2, 3 and 4. Successful sympathetic blockade was confirmed by an increase in skin temperature and foot blood flow, the decrease of plantar sweating and the ice response of foot blood flow. This patient obtained pain relief and did not require further sympathetic blockade. There was complete resolution of the signs and symptoms of sympathetic dystrophy. There was no radiographic evidence of reversal of the osteoporosis for six months, but it had resolved radiographically within 10 months (Figure 2 ).
DISCUSSION
Relief of the symptoms and signs of sympathetic dystrophy by sympathetic blockade is well documented. 1,2,3,5 However, radiographic resolution of the osteoporosis accompanying this condition has not been reported previously. Pain is usually the predominant symptom of sympathetic dystrophy. Indeed, the patients generally state that pain is the reason for their not using the affected limb. Thus, it is believed that the lack of use of the limb leads to the development of osteoporosis. The unilateral nature of the osteoporosis seems to militate against other possible explanations of the osteoporosis. 4 The two female patients had classical Sudeck's atrophy8 defined as an acute atrophy of bone at the site of injury showing radiographically as an area of osteoporosis and probably caused by reflex vasospasm. It occurs most commonly in the small bones of the hand or foot. 9 However, the third patient did not have Sudeck's atrophy because his injury was not at the site of the osteoporosis in his foot, but involved his knee.
The increase in skin temperature found in the two female patients following both diagnostic and phenol sympathectomies suggests that there was an increase in skin blood flow. This, together with the fact that the skin temperature of the affected foot was less than that of the normal foot in both instances, is in favour of a diminished blood flow, maybe as a result of "local vasospasm", being a factor in the development of the osteoporosis. Diminished regional blood flow has been suggested as a cause of osteoporosis of the femoral head in patients with diabetes.lO",
The third patient was different. The foot blood flow was measured immediately before and after diagnostic sympathectomy and again two weeks later. The blood flow to the affected foot was double that of the normal foot at each time, and the skin temperature was always greater in the affected foot. The foot blood flow doubled and the skin temperature increased in both feet following the diagnostic sympathectomy. Indeed, two weeks after the diagnostic sympathectomy, the blood flow and temperature had increased further. In this instance, if diminished blood flow is to be cited as a cause of the osteoporosis then it has to be a relative decrease, and an increased demand as a result of the sympathetic dystrophy postulated. This is supported by the suggestion that diminished blood flow by itself is not enough to explain the osteoporosis, but that there has to be a metabolic component. 12 It is possible that the mechanisms responsible for the development of the osteoporosis in Sudeck's atrophy and in patient 3 were different in one other respect. The first two patients, who had Sudeck's atrophy, were both mobile so that immobilisation alone could not have accounted for the development of osteoporosis, suggesting decreased blood flow in conjunction with diminished use as a possible mechanism. Patient 3 had been unable to walk for six months because of pain and this immobilisation was almost certainly one of the mechanisms responsible for the development of his osteoporosis.
